Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.007 Å; R factor = 0.041; wR factor = 0.134; data-to-parameter ratio = 15.6.
In the title compound, C 27 H 27 BrFNO 4 , which is an inhibitor of acetyl-CoA carboxylase, the cyclohexane ring displays a chair comformation with the spiro-C and methoxy-bearing C atoms deviating by 0.681 (7) and À0.655 (1) Å , resppectively, from the mean plane formed by the other four C atoms of the spiro-C 6 ring. The mean planes of the cyclohexane and 2-bromo-4-fluorophenyl rings are nearly perpendicular to that of the pyrrolidine ring, making dihedral angles 89.75 (6) and 87.60 (9) , respectively. In the crystal, molecules are linked via pairs of N-HÁ Á ÁO hydrogen bonds, forming inversion dimers.
Related literature
For the pesticide spirotetramat (systematic name: cis-3-(2,5-dimethylphenyl)-8-methoxy-2-oxo-1-azaspiro[4.5]dec-3-en-4-yl ethyl carbonate), the central unit of the title compound, see : Fischer & Weiss (2008); Maus (2008) . For structures of spirotetramat derivatives, see : Fischer et al. (2010) ; Campbell et al. (1985) ; Schobert & Schlenk (2008) ; Zhao et al. (2012) ; Wang et al. (2011) . For the metabolic transformation of spirotetramat, see : Bruck et al. (2009) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ) .
Symmetry code: (i) Àx þ 2; Ày þ 1; Àz þ 1.
Data collection: PROCESS-AUTO (Rigaku, 2006); cell refinement: PROCESS-AUTO; data reduction: CrystalStructure (Rigaku, 2007); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) ; software used to prepare material for publication: WinGX (Farrugia, 2012) . Spirotetramat is a new systemic insecticide which belongs chemically to the class of spirocyclic tetramic acid derivatives and was developed by Bayer CropScience AG (Fischer et al., 2008; Maus, 2008) . A unique mode of action coupled with a high degree of activity on targeted pests and low toxicity to nontarget organisms make spirocyclic tetronic acid compounds a new tool for integrated pest management (Bruck et al., 2009; Campbell et al.,1985; Schobert et al., 2008) .
Encouraged by previous papers from our laboratory (Zhao et al., 2012; Wang et al., 2011) in order to find the relationship between the ester at position C3 and biological activity, we synthesized the title compound by an esterification reaction and determined its molecular and crystal structure (Fig. 1) .
The molecule contains two benzene rings, one six membered ring, and one five membered ring. The cyclohexane ring displays a chair conformation; atoms C22, C23, C25 and C26 lie in a plane with atoms C4 and C24 deviating by 0.681 (7) and -0.655 (1) Å. The mean plane of the cyclohexane ring and the benzene ring C16-C21 are nearly perpendicular to the pyrrolidine ring, making dihedral angles of 89.75 (6) and 87.60 (9) °, respectively. In the crystal, molecules are linked via a pair of N-H···O hydrogen bonds forming inversion dimers (Table 1) .
The synthesis of the title compound is described in Fig. 2 . In a flask, a solution of 3-(2-bromo-4-fluoro-phenyl)-acryloyl chloride (0.55 g, 2.0 mmoL) in anhydrous chloroform (5 ml) was added drop wise to a solution of cis-3-(2,5-dimethylphenyl)-4-hydroxy-8-methoxy-1-azaspiro[4.5]dec-3-en-2-one (0.40 g, 1.3 mmoL) in anhydrous chloroform (15 ml) at 0° C and stirred for 10 min. The reaction mixture was allowed to warm to room temperature and stirred at room temperature for 1 h. The reaction mixture was then washed with water (15 ml), saturated sodium bicarbonate (15 ml) and saturated sodium chloride solution and dried over anhydrous Na 2 SO 4 . The solvent was evaporated, and the residual solid was purified by flash column chromatography on silica gel using a mixture of petroleum ether (boiling point range 60-90° C) and ethyl acetate (4:1 by volume) as the eluent to give the title compound (0.33 g, 48%) as a colorless solid. The solid was filtrated and recrystallized with 95% ethanol to get colourless blocks. The 
Refinement
The H atoms were geometrically placed (C-H = 0.93-0.98 Å) and refined as riding with U iso (H) = 1.2U eq (C). (Farrugia, 2012) ; software used to prepare material for publication: WinGX (Farrugia, 2012) .
Figure 1
The molecular structure of (I), showing the atom-labelling scheme. Displacement ellipsoids are drawn at the 40% probability level. Extinction correction: SHELXL97 (Sheldrick, 2008) 
